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(57)Abstract 

PROBLEM TO BE SOLVED: To perform quantization control, 
capable of facing a variable rate encoding system by calculating an 
average encoding data speed per second video unit for each first 
video unit and calculating a first parameter by using it. 
SOLUTION: This video signal encoder 1 calculates the average 
encoding data speed per frame in a GOP for each GOP and 

calculates the first parameter (r) by using it Thus, the first ^ 

parameter (r) can be changed, corresponding to the average 
encoding speed in the respective GOPs. Also, the video signal 
encoder 1 uses an average quantization step, updated for each 
GOP with the average value of reference quantization steps Q for 
respective images in the GOP, one which precedes time-wise the 
GOP defined as a present encoding object as an initial value and 
calculates the filling degree of a virtual buffer as a third parameter 
used at the time of calculating a quantization step Q for each 
macro-block for each image type in the GOP. 
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¥*S»^fb7 f -*«ftffffi;<7 i y:ri;, 

#<ii$isi£fc s icfei^^^r < &±mn 2 ©&&#{££ 

fi©ffil^-ea£ftS8 1 <0*=r ^^_t|Hm 1 CDS* 

bT^EI»t:|fi^Lfc«^«t©||»*|S3©i8fcffe* 

±a23§ 1 ©>>< 7 ^ ^z/J:IB^ 2V>>^* —*? 
^X±sm^tm^Lt bTM&B3©f&&i|M£iC^UT 

©±iam 1 (D&TfcxTyy&nMT&m 1 ©a^fb* 

^^fb^^o 

[K3cS!2 3 ±32® 2©;^;*— ^Sffl*^^!*. 

±ga^ 1 (Dwrnm®. <t >> t^s^ 1 0^©^ 1 

ffi£*il7a£aiifcflF^{b*-f ^©±63® 1 ©S^fb* 
^©^ffiSlfiSB^ 1 ©;<^ — # £^H\Tf? 
ffiUfc»3©^7^-4rsttHI!fiifcLT, ±S3fg 3 ©/< 
*—*\Z. ±sm^ibttmt bTt>5Sg2©E&&#te 

^*Tfc^fcLTSWfc«£bfc*8£4«Sfc©± 
8BB3©WHft#ffi§©±gaH^4Slift$*fc*©*±g3 
»2©yt-5^-^4:bTJ¥ffi-raci:*1$a4:-r*»* 

±sH^3©^^(£(i, y^n7D^n-ifes;t^ 

KM 1 C83tt©l!fc»gTO^fls^as. 
[SUM 4] ±83»2©IR|fe#ifl[S©*jaT«F9«li, 

±s3^^ v^;nsfc**a^*B«©a : ? 1 fb^7 t 5/rt:S'J 

x±ie^ i ©^#te^©gij^T^F^a^@mu. mst 
is i ©w*#ffi«©*iaT^«t:a£r3i^T^*ns 
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it. 

±52Sg 1 ©8fcffe*ffiti3tt S±ffiS 2 ©B*^^{i^fe ») 

m i tffl«©ttafi^«F^fb36fffi. 

CUM 6 3 ±s2^fb*m*: bTu*g§ 3 ©&&#(£ 
©SffSray^t*5(-tSiSlKfiit:«r3i>T±g3^^fti 
/0 bT^5B3©efc«^ffit^l>T©7'^7 1 -f tr^r 

-ffcffWU attr^-f e^>r&T5±l3^F^fb^0i: 

bTMS®3©&MMiffilcm^T©±g2& 1 (DMTlbX 
7 t f7 p t:a6t3^T±ffl«F^b»ft4: bT^S»3©8feffe 

^tetc^i^r©^ 2<Dm.=?-ib^^yy^wm-r &m 2 © 
siM 1 ta3tt©tt««^w^fb^&. 

CUM 7 3 ^^*;ui&&{g^£S5£©S^fb;*:r\y 
^CS^t^T^F^ibt-SC iifccfc ^iife^^t 
££t3^T® 1 ©ttlfe#ffiX{±^ 2 ©Sfc^{£§©SU^ 

20 t^t^iHib, sssiar^acifetTiffi^-f 

±s235 1 ©Bfc&#teX(;t±s2M 2 ©H*f&#{£^©§U^T 
^Stc^^T, ±SBmi©l!fc«fc#ffit:iJt7S±gB^ 

2©sfc«*ffiSfc»)©¥J9«F^ft;7 f -^jijK*fi[m-ra 

mGLttm^tz *> icfeit^nr < 5 ±ga» 2 ©tt«*ttt; 
Mibfeiii^©7 ? -^aic^-r-5±l2^^F^fb^-^^ 

m<opi&\,M:m.£ iL&m 1 ©;<^— * £±s2!g 1 ©w 

i: b T U 5 fg 2 ©QfettiMft tc 4* J S T ft 
^at, S»«2©l»«*ffi|c^^T3Bfi*-Cfc:^fl3 

^i'iHiU Mm£3©l&tiM£tt5©3£a&« ft^fb 
#0 1 vx^&m 3 ©(?*&¥{££ our ©|g l ©S^Mb 

- * £ nm t h m 2 ©;^ ^ - * t , 

±83» l©^7^-^atJf±g3»2©/i7>e-^CSr3 
^T±ffi^^fbJtfti: bTV>S® 3©8fc§fe#<ftt-3l^T 

40 ©±33^ 1 com.Tihx'ryy'&ntti-f&m 1 ©s^Hb* 

±&zm 1 ©ttit#te j: b ^r^^t- 1 ogj©^ 1 ©^^^ 
merits Siij&ft^b^M' r^©±i2^ 1 ©a^ib^ 
r©^flisv±ga® 1 ©y<5^— ^tc^^5t\T^ 

mbfc^3©/^^-^^W^fiti:bT. ±52^3©^ 
^-£tc, ±3B^^fb^fttbTl^®2©^fife#fii 
KWtSSISt^ii:, 3©E!B2©8fctt#fiZt:*j^T 
5» EffilST-fctt%fbbT*HC»£bfc»£8F^afc©± 
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tarn 3 © vk&m&m&jLBmfr £ &$k$ * & * © £ ±ib 

-5^T±SM 1 ©l*«^(&«©fflSTttM*ff fcb U 

tt^fb»ftfc LT^*82©i*fc#{&*^A/t?±3Bas2 

©spJ9«F-^{b7 r -^a§Eft#ai"r«ifc*^ai:-ra© 
&m 7 t:aBtt©iifttt©^^fls*B« 

[ff$QIl 2] ±ffi^fc#*fcLT^SS6 3©l!*»# 
tt©Sfffi^D5/^t*(tSiii3RfiSt:*^^TJi80W^ 

fb^^i: LTl>£^ 3 ©&&#(£ tC^UT©:^^-f tT 
^-ffcffWU SK^^-f tf^JRVJiSatf^fbttft 
fcUT^SSS3®fft«#iStov^T©±83» 1 ©B^flS 

^^(c^MT©M2©a^b^^^r<£^ai-r^^2 
©sT<bx^x#w^©£ii*scfc*fta4:-r3ai 

7 (cffi«©RBIg W^fb»B. 
[git#I|t 13] ©Wtflfe#(fi[Xtt» 2 ©qft£l|iffi«© 
«I^T^«t:«r3^T, ±33SBl©Wflfe#(£t:*J»S 
±ffi3B 2 ©BfclfeMift^fc 0 ©¥*9ffiWt 
tti r & ¥*37^b - * MS ffl X ? y 7 1 . 

m&mrfi^tz *> £.&m*tix-< s±ss^ 2 ©!»»#(& c 

jfoUfciij&ro^-^SCttT^sa^^fb^-*^ 
jK©£y^*C££ftS& 1 (DJivjt—Sr&Ji&n 1 ©^ 

ffiWbttfti: LTMSSI 2 ©i»ffe#fflt:**-ra»IST«F 
^li:, ^aSB2©Sfe«t*ffiC*5^T3HaE*"CfcfiF^fl3 

ffi$Ci?mu ^^3 0W»H^4^ ^fb 
*fft t 3 ©BrtMUfcfc WT©SB 1 ©S^fb 

x^y7£#aj?-5i&icfisfe£i*-sfctf>©$& 2©^^^ 
©_ti3m 1 ©fi^flsx^yr^ssffi-rssB 1 ©s^fbx 

£63&J&&o 
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Cffi*£i4] ±aas»2©^5^-^»di^7 i ryrtt, 

±13^ 1 ©8fclft*ffi«t ?> ttiatijCc 1 ohu©^ 1 ©«fc«# 

^^yr©^iifiv±33fB KD/^y-^t^tff 

tttfe^3©^7^-^$^ii:UT, ±53^3©^ 
±ffitt^fcWftfcUTM*SB2©efefcJJiffi 
(c^t-SfiJ^r^^ai:. ^SE»2©8fc**ffit*5^T 
S£*Tfcft^fbUTlSI»fc*8£U&#£i3Mfc©± 
3 ©Wft*ffiS©ll^&KiSfc**fe*©*±aB!B 2 
JO ©;<^*-*fcUT»mr*£fc41S«fcr*IBjMU 
3tC|3^©s3^^c 

[ft$3fl 5] ±ffi»lfflWt<fe#teti. ^"7^7t: 

±ga»2©afc*#te(4, 7^— Aia*T&!K 

«i:-r5aB*JK 1 3 £gBtt©8BM£fr. 
[ia$£i 6] 5 s -< s^wftBrn^iHstcs^ibx* 1 
y:7££^Tft^fbbfclStc#fi£Ufc$B£^Sfc:& 
^5V>T±6B^ 1 ©W«*(fiXtt±ffiie 2 ©0MMi(&«© 

»*ttT^s3i:ft^ai:-*-*m*JH i 3 iztmmzu 

^{bMilUtU5^2 ©8fcfife*(fi[*^T?±SBm 2 
©W«^ffifilt:Bf^»^x^>f H$tT^< <fcolcbT 
±S3» 1 ©tt«#tet*JWa±sBffi2 ©8fc«*ffiSfc ») 

©ww^b^-^ais&iiEmrsc i:*^«i:-r*ffli 

jfcJB 1 3 £8Btt©SBft&fr. 

h^mu asEr^^Y K^-faviaB^fb^ft 

i:bT^SSB3©9fcflfe#(fit:r3^"r©±ga!l 1 ©fi^fb 

&mmz-?^T<Dm 2 ©a^ftix^^rftflEm-rsss 2 
©s^fbx fy ri?mx^ y r#63&2 nt ^5 c i: * 

8M»i:T&»jRJSi-l 3 t83«©33Sl«i*. 
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o) m3mmw me) 

[0 0 0 2] 
[0 0 0 3] 

e^t-5ChtCct f^biC*&^fctjt$ga££E*®t-£ 

[0004] z<Dm%ffim^mft^<b<D{tmi$}tet><z>t 

UT, MPEG (Moving Picture Expert Group ) 

ent^s. ^©MPEG^tt, ins« (i 
T*®$ffim^mn^ib*ft?o z<D®%nm^mttnib 

[0 0 0 5] MP E G^iCfciU &7 U — A£ 3o<Dlj& 

fc^Ihr^^ (intra coded picture ) , P\f9^^ 
(predictive coded picture) XteBfcT^^-^ (bidire 
ctionally predictive codedpicture) <D^\-^jxtc(DM 

ywfr^^tLTn^b-rz* 

^9^-^^ *)$fmmiz7gn£iz$>z> i tr^-^xiiP t:^ 

t^^li. ^r^fl^ici§^tz$)SPfc:^^^^u<tii 

tr^^GD^-rn^tf) tr^^h©^#ftf^fb;*ftT 
x(4^r^&t)icj§^stfm^tc^s i b:^ 
^■^xliP ^^^^©^^©tr^^-vhco^^As^F^ib 

[0 0 0 6 ] ;:©<fc?c(!*&{§^ft^b:2£gc:fcuTflF 
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mbZftfzT— # (tf h^h'j- A) ii@^t:^n^ 

[0 0 0 7] 

mg&mis^mffiX'&ztz&iz&ffift^ibizfatPti: 
^m&t. E.mn^fc*imizmmiz?fozt&x$z> 
m±mizj5:^&oum&&<3£tLx^z* '&-?xvk&m 
%*®%.is-hxft^<b?zt, mnu&momntfi* 
w ^tc^fb-rs^iitc^So 

[0008] *zxmmt£&ffi\zm*) mxz>&nm.*& 
< mmt£mffiizm*>mxz>n^m$:>j>te<? zzt 

n*(£n*^fb;£i£#^£nTu.So c©nj£b-r 

mXter^ V*? >Wt*7=J 7,9 (Digital Vi 
deo Disk, DVD) hifiX ^« 

[0 0 0 9] ^TC©«V-h^{b^ffll^ 

tt*U£&£>&v> 0 -edT-c^pr^ix— h^F^ib^^tc^ 

£^-3uTGOP (Group of Pictures ) V — A 

[0 0 10] ^uT-&7 U-ASOfflSt^itfifc^ 
S^Stf^a, cicT-a^fbffflffiiiitt* ^{bici^T 

£B£-r3#g£?sj^-a£, fesfirisetijv^'t^fct^t: 
^©Kyhu-ncftsi^tv a^fbtz*it*&a^ 
ib^^yy^m-r^zt^moo zom^lbfflffl&t 

(Test Model) fc o* tfnsa^<biHfflifc#-8Kffiffls 

z<dtx h^7=jistmzti&m?ibfflffl& 

®7vu=f y XAfcoMTSaipj-rSo c©M^Hb#JaPT;t/ 

zf D ZAiZ3-0<D7<gt£7Ty7'iZ£-z>xmm$tlX^ 
[0 0 12] (1) i?flj»J»7;^'JXA<D»Uf 

z(Dmi7.^^r\zn^x\t, &mm* j rmommx 

^i*gllitS7r^7t-$)»3, §7 l/-A£flF^fb 

[fti ] 
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X, = S i • Q..v ( 1 ) 

Xp =Sp * Q P .v. (2) 

[»3] 

X B =Sb • Qbiv« (3) 

*"£©£$t£JB«3Xi „ Xp StfXe *SSIr-rSo i0 m^EE*S^#f#6ftSiIi&tc#bTt;i/h;* < 

Co o i 3] c^t-si , Sp stfSe (;Ju ^n^tLi So ft-DXztifrzn^fa&fftos tvx^&n&L** 

It„ JfeQuve, Qpave&tfQBavei^ filfM ^ T&tefbTSCI £ £ J; & 

P tr^^-^SVB ^^C^ItS^fiS&S: So 

^fb^v^-*. -r^to*> 1 7 l/-A*C*Jlt^T0 [0 0 15] C:©&$ft£Jg*gXi . Xp JSlTTXb (Dtnm 

^^xnyu^^(Dm^itX^^y(D¥^m (1-31©^ fiSXi (ini t) - Xp(init) ^^X B (init) *tl*tl 

[0014] £CD&$l£*if^Xi . Xp »VXb ii> flF [£S(4] 

1 6 0 X \£y h i/- h [bps] 
1 1 5 

t&5] 

6 o x tr^y h h [bps] y v 

X— — ( 5 ) 

1 1 5 

[&6] 

4 2Xt'7H/-h [bps] 

X»(..i„= (6) 

1 1 5 

[00 16] GOP*p(D&<D7 U-&^tt-?2>W}^Xn [&7] 

^STi , Tp &ifT B I tr^^irs Pt^^& 

T,= <7> 

Np • Xf n b • X B 

1 4- + 

Xi • kp X, • k B 



[ft 8] 40 

T P = - (8) 

Nb" kp' Xb 

Np + 

Xp - k B 
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R 

Tb - (9) 

N P • k a • Xp 
Nb+ 

Xb • kp 



[0 0 17] CCT-GOPfcii. bT^^-^^^tr 

[0018] (7)5$- (9) SCtfe^T. K P StfK 
B (is S^fbV h V ^^C^fSff^^^t^ 

R = R~ S i 

[&1 l ] 

R = R - S P 

[& 1 2] 

R-R-Sp 
[0 0 2 0] -rtet>%mz.& (7) 5t*«t>T i^f 

(9) 5£*ffi^T*ffi-r*l»fc:tt, (9) 5$£:fc(*£R 

i tr^T-^tcfiMsnfcft-sasi ^rh^ai (-r 

R = G + R (G- (fcf^ h U- h 



iix Kb = l.4fc^g$nT^-5co-e, Btr^iriii 

coo i 9] ££ln p ^^N B (±, -enfm gop* 

0flF^fbJEJ?tC*5l^T* P tr^^-^^VB bT^i'CDS' 
0©tt»**-r o Rfc*. ffiF^fc**fti:UTMaGOPfc: 

-A£#^fbUfc&£*5MTtt* 
[«10] 

(10) 

(11) 

(12) 

fcfc*> (10) iCT*tf-^^tlfcR^R-Si ) ifim^Z 
ti. CI net t) 1 GOP£iiJ»)^T<e>ixfc®J^T?3^g 
£— 5£lC&&LTM£ 0 ddT-GOP^O^f/jGDfc:^ 

-K ir&fcift^bJ^T-^fljcD tr^^x-ifcs i b:^ 

mi 3] 



[0 0 2 1 ] fi£-=>T I Vtm?<Dp}mxft^mTi , P 

^ST B «dU GOP*£*S(t6££!>G!>#^gR:£. MS1£ 

^©££ 5 a#©®f&* rt^g Ufc fcCDTBft 

fft5^i:tJ;ot»5Ci:#-r#«. f&fc* (7) 

5£~ (9) GOP*dfctt*?^fb£nTl^U 

^Totr*^***, cn£>*>?$^fbb<t? t 

[0 0 2 2 ] (2) R?ibfflffl7frzSVZA<Z)m2A^ 



(13) 

JgUftt^^-cDa^fbX^yr (WT, lH^#Mi^ 
WtSfflamtTi . T P XttT B ^ ft^fbLT 

b*:^^^F#g h omft* >? d r o y $ m 

[0 0 2 3 ] 'ft-DTmmzn^ibLX&£.{stcft£.ft^ 
a#, ^*03®^UTV^Sd^T^F^fi«t 
40 #B£raM£«£Tfci&£a*fb:Xxy:/*i:fc&< 

fi^b^^'VT'tt/j^ < 

[0 0 2 4] t TOTM^i: LT^5 I e^f P 

£ i £??%fbt-£Buti. itr^-K Ptr^^i'^t^B 
tr^*^c*n*nffi&£nfc(Kffltt&y*y7 7©3fc 

[«1 4] 



1 5] 
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d I i = d I o + B i-i - 



dP, =dPo +Bi-i - 



(7) 

T,x ( i - 1 ) 
MB_Cnt 

T P x ( i - 1 ) 
MB Cat 
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C14) 



(15) 



mi 6] 

T B x ( i - 1 ) 

dBi =dB 0 +Bi-i - (16) 

MB_Cnt 

[0 0 2 5 ] Ztlb (14) (16) j££i5t*T\ & -i 7<D 1 ^BU©7l/-A0it©7^D7D^>7{:o 

tbT^5 7i/-AC!)'enst-tD^tfflx'^D/o^^ %}U^yy~TV>%ffi&& I o s d Po Xiid Bo i-Sn^E 

MB__cnt 14. 17l/-Art©7^D7D^^^St i C^T^i^m^b*^ y \ 6 fig tlffl 

mr, mm) o (H) ^ (is) scarf ^*>{Rm$iuw?'r<Dftmmd ii, dPi dB 

(1 6) SCtiJV^Tx Ti x ( i - 1 ) /MB_cnt . T 20 \ t bt SfcH UT l^S . 

P x (i - 1) /MB_cnt&tf T B x ( i - 1 ) /MB_c [ 0 0 2 7 ] £ -Y ^C*5tt £^&© -7 >7 n. 

nt its ^*x^mtr^-\% P tf^^&tf Bt^^- :rny^Kr3MT^aibfc{g^&/ty 77<D^sr£d 

^t*n-en*yt)^Te.nfc8!i^T^fiTi „ t p & ii , dPi s^dBj dKDm\^m^ -fy^yu 

So [0 0 2 8] SfcitJ]0GOP^©i^I^7ft, 

[0 0 2 6] ^ot ( 1 4) it, (15) ( 1 P t^^&tf B l^^f tttl»5gttfl)^i'07Dy 

i: LTt'iS y U — I*(D-%:tl£X'(D'£:X CD'? y D ^"D 4 y ^ 30 Z>fam$ltiiJ , *yy7<n-fcm§L& I i , dPj SVdBi 

^UTM£7b-A©g!]M5Tf?^&Ti . Tp XiiT B dl 0 , dP 0 St5dB 0 (f &t>fc«J«HfB) it, *tl 

J9*fcfflDs£Tfci:3BJi£bfcfcS©i - 1#@*T©S [ft 1 7] 

d I o- (iOX r ) >31 (17) 

[ft 1 8] 

d P o = k p • d I o (18) 

[ftl9] 40 

dBo =k B ■ d Bo (19) 

tCcfc-^T^^^tlT^So V7Q\ it, 

[0 0 2 9 ] ^TY^d7p^ i©#Bsa^{bX^ [ft 2 0] 

Qi = d * i X 3 1 /r (20) 

X'5-ZbttZo CCT**ii^^7 U-ACDiS^^-r 7*© £ tlZ>% 1 ©'<^ — * r (4, 

V>1'n^^^T (WT, laltSt) o afce^^lz-HC [ft2 1] 

^-rstr^hu-h (^F^fb^-^j^jg) ©aua-^'ra 

r = 2x (tf^ h U- h/e^ftl/- h) "•*- (21) 

iz t-oz&nztiT^Zo ;:t- (l 7) 5£t;: [0 0 3 0] UT£iSlfe*-f ^£:fe(*s&^ d?" 

i®;^^-^* ( 2 o) sac <t-PT3i£ft-5o so ny?m<D&mm.?<by : ryyQttn&$tiz>o 
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[0 0 3 1] (3) &?lb8m7>)\,zH)ZA<Dm3ZT 

rQti. &^?uzmytnz&tt&m@L<D&m£ (ski 

b it ^ n 7 D y £ momTibX t- V :7HQUANT£ 

acti = 1 4- nin e n k = 1 to 4 ( var 8 

ice> 4o©)^I7d^^ (It^ny^sblk) £*$tt5 
7^r>f t:f-f ^^b, &1^:7ny^sblkK:*>tt£7' 

var, MS = 2 (Pi -P.v.) 2 
j - 1 



( 8 ) 1 0- 1 6 4 5 8 8 

14 

n**- (ifittfi) ) tcfco-t^fb^-tts. 

[0 0 3 2] 7i?D7Ds;^ iCD^^etj^T'^^-r tf^- 
-f act} ii, fO»S7D^^ ( 1 7^D7D7^*tc 
4(®#?E^-S) <tt)-r>h^ (intra) ®jg<g£fflUT 

[R2 2] 



fir 4 \L=r4 var sb ik(i. 
[ft 2 3] 



(22) 



(23) 



[0 0 3 3 ] Tttt>*> (23) sUfc* 8x8 ®^CD 4 ^ 

1 

P * V S 5j P j 



6 4 



i - 3 



$Ml^T#aibfc^^■tf^^D^y^sblk(c^ttS#®^ 
MPj ©¥±9fgP ave tCD^^*2^bfcsfe>CD>£, 
V77ny#s\ilk£.&&z>±T(Dmm (64fla) £oi*t 

in6$H5RSK©mufc«»ie^ (Pj -p 
-rtr-^-r var S bik^ btgaibs 4o©if^'7 r D^^sb 

2 xact i + avg__act 

N_acti = 



acti + 2 xavg_act 
*ffl^TjEaflsrs. r&b'&y^-r tr^w act 

0.5-2.0 ©SEffltCIE&fbbfc^ft N_ acti 

So 

[0 0 3 5] :;t? avg_act tt. »§ftJ*ti:bTH 
MQUANTi = Q , X N_acti 



<D&y-77uy?sb\k-D\,\T, D y ^sblkiC^Jit 

[ft2 4] 



(24) 



g/h©7^>f bT^-f varsbik^^^f-r^D 
sblk©^ ^ bT -fr4 var sb i k £ 7^D7py^ i £ 

^mto^w tr^^r acti ii-racttieinsrs. 

[0 0 3 4] JcUTgmLfc^DT-ny^ i 

©^^^-f tr^>r acti fciE&fcu&fiittfcfcc 

[ft 2 5] 



(25) 

S7l/-A©lt)i©71/- A£;fett5 acti 

[ft2 6] 



(26) 



[0 0 3 6] *-£fcfcfflfc©«&£^f&£(D»l,;*£% 
^r^7Q|-|c, iEa<bO&«« M_ acti 

£:#T-#£,, £&WfcHQUANTi (i, 1 -3lCD$5KfDgft 
[0 0 3 7] ^©A^CLT^flS^ftfcUT^S^iV 



T.Ty 7*MQUANTi tJ;oT7^D7Dy^Aifi?ft$*l 
(14) ^ (15) SCXtt (16) iCt:*5ltSBi-i 
[0 0 3 8] l> — AtzMisT ±m<Dm 1 — 
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Pl:oox ±.&com 1 3 c?) ^ r- y r *stf fcn S o 
[0 0 3 9] ^C3#±&cDj;5fcTrX h^rVutCcfcS 
a^f <b»J»act*$i^T(4, try h h i: LtS^u- 

V &m%.T-$>Z £^5 Z tit, (2 1) SCKlfcUT 

[0040] *»wtiJei±©^*^iabTja:$nfe*© 

[0 0 4 1 ] 

2 ©0mmm&ms& »> ©^ra^fb^-^aacsffw 
ffl^-easnsss i ©^7^-^*se i ©i»ife*ffie 

£#ttiU ^fb#^UT^£?N2©^itM£^-r 
3©«fe»l|i<&«fc:ffWU ^^m3©^^#te^CD^^ 

lca^fb^^^^^fitm-rsKEtsefe^-e-sfcM)©^ 

2©-H5,*-*£SfWU MS1©'<^>*— *JRV&2© 
^*-*K:£r3t\Ttt^b#&fc b-CUS&3©ttlfe 
J|i(ft£o^T©3£ 1 (DM?itZTy7'*:nth?2>& o\Z 

#ffiMSfc!>©¥i9tt^ft7 s -*»fi*t?au 

awb^-^aifflsmvca i©^7^-^*»ai-rs 

©T*. £l©>t5*-*4&£l©lftftJMfi^#ttS^ 
SffiF^fllT*- * fcjfe b T fcft * * £ d i: AST* £ £ o 
[0 0 4 2 ] 

[00 4 3] ( 1 ) ±{tm& 
ffi5£®tt2l;:A*;**LS. B*ffiF^fb*-f 7*»;£[a»2 

{Sit. lt I tr^rP-K Ptr^^-^xiiB t:^^-vcoa*> 
^s) ©tr^^tuTjtta-r536f>*f&«UTiiififew^ib 

3£«*.lslB3lCiatWr6. £©lft«©^flF^{bteHl 



( 9 ) 1 0 - 1 6 4 5 8 8 

16 

GOP h LT45LS© 1 #(Si:-r So 
[0 0 4 4] ®ft#9fcJEfl^#*@»3fite£SiXfc 

rsfc&fc* ^ttna*«^s 2toi%T©iSilft^-f r« 
6atrfi^Yb9JiW[HiK7ic2iaira. sfcimaF^fbae 

#A 3 liMEflF^b £ *XT ^ S 7 U — A CD© £ ^ ^ 
-SO SiFX(4ffiffilffllfeJ:&i^iai^t:5fe3|i£t:fe«iil« (W. 

[0 0 4 5 ] **-^>3J>M — ^ 4(4. l!i&f§^S2£ 

60 1 7 1/-A©ft^£16^ 1 bTNflS©;* 
XK&^-rS fc&K. *£16xl6©iMSfc: 

(€S£#ffi) i:bTS^b^IsJffS7S^^lH]ff§8t3 

[0 0 4 6 ]®^^^ hsutftmiaittettii&m^s 2© 
£7u-ACHJWb&Mfe*-f r«^s 3 iz'&^x&y 
is — AommT-Z* 1 tr^-K Ptr^^irxtiB tr 

[0 0 4 7] C Cf*©^^ ^ >ytC*JV^T. B tf^^ 

i'Xli P tr ^ ^ i: u t sas -r^ # 7 u — a #fi& t ^ & 
®^^^e 'J cttttsnt^fcftUop tr^^-^©®^^ 

[0 0 4 8] h;u^tblHlES6|4JIM^|q]^S5ic^ 
S5*^ffl-=E-Kife5£@B5iCi£aJTa. CCT*®)^^ 

^ h;^misi«S6(4. Btr^^eD^cti, i^^fS]^ 

5^7 S, 
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(0 0 4 9) ^Cf-f > h KHU #^{b2*mi:& 

£ 7 b - A co U^^- * £ ^ © S £ temr- * t U T e 

[0 0 5 0] K%;£|gI&5ttSfeff^flj£#*. 

0g&3 frim&zti&mm*^ s 3 ms^t. 

C0 0 5 1 ] iilg[Hlg&8li^^t>3>;t-^4J;^ 

7j[q]^$[£Dg||¥£fT a« si^ni^s^v^nrD^^s 

T (Discrete Cosine Transform . MWL^VJ >^&) 
HJ^9^jEHtii^-So D C T [HIS 9 ii'f' > h ^ffi-^ib^ tl 
fc®&^-*£DCT^&fc£&OTSTfb[H]£&l OtC 

[0 0 5 2] m^m^l Oii^DCT^^S^fb^J 

^^^fbiejEsi DSLxrmm^tmm i 2tc^m-rso 

RT^^^ibHS 1 1 iiS^fb^nfciSi^^-^. 
^- H^^ta]i^5 ^^^di^ns^sy^e- k s 6Rvm 
£^ h;^mi§igS6^^^ai$n^s&^^^ r ;i/s 5 

7 7 1 3 £7>LTBTfb#J3P[a]K7tci£mT£^fc:^ 

[0053] mm^itmm i 2(ig^fb^nfcia^f ? - 
^^s^b^tc^ttSM^fb^^^T-tz^bT^a^fb 

LTIDCT (IDCT) @S& 1 4 t^aiT*., IDC 
4fcU£&^fb[5]&&l 2^^CDaj^*^DCT$Q ! 
SfSo IDCT0S51 4^4>©tli^ii^^ggl 5£/r 
LT71/-A^^ij 1 6rt©$£#jBiij&£f&j^ 1 r§$ 

*#B8(i)^5gtggp (e^-t) tension*. 

[0 0 5 4] ^t^g[H]SS8fCX^^>zr>M- ; S?4^ 
^mt- K^lHlg§5^f,i|iai^tl^^S!|^- KS 6 # 



< I0 > 0 - 1 6 4 5 8 8 
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^©^t^t§KY> h^^{b£nTDCT®8& 
9. fi^fbSSSl 0, pJ^M^F^fblHj«51 1M^>7 
7 1 3£^LTS^fb0J®[Hl^7t^m^^S^tc^ 
Mffi73£*U iSS^fbSK 1 2. IDCT0K1 4RZf 

[0 0 5 5] ^m*- K S 6 #«;5rfi|*H*- h'O^ 

tea, 7u-A^t y 1 6©i§*#fia®ftsaiggpt»tt 
&Wtfrm$frT®gmm®s8i 7tci^ai^nso ®& 

SS6^f,jEHm^nsil7?rplS&^-<^ MI'S 5(C*#JfcUT 
[0 0 5 6 ] *-&£>*>»£tftraf§|&l 7 14, m^lRj^SH 

[0 0 5 7] ^tfiJgS8«^^r^>3>y<-^4^4,^ 
tH^5#M0?^D7-D^^©r-^^^ 

TCDli^^— CG9l£#^— C TtDSS 9 
1 0. RT^^^fblUK 1 UV^^77 1 3^^UT 
30 So ^fcCffl^^^-^ii^a^fbtsJESl 2STf I DC 

[0 0 5 8] m^t^l 5iil DCTIhJKI 4a>£j£aj£ 

nsn^^-^tc, s&^^tsisjKi 7^^>^m^ns^ 

[0 0 5 9] *t:*fflel»8 t^^>3>yt-^ 4 2p 
A73^tL. ^S!l^-K^I5]SS5^t,iim^ns^^ ; t 

mzmtrnfti ncmthztiz. ®$mm®mi iuz 

>0 ^iRiftg^c^ h;us 5fc*h&LT»£»«-r S, 
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[0060] t tet>*>m$mm\2\mi 714, mis^m 

^5— F©S£\ y\s — A^^e V 1 6®5Ml£$j£ta&3BtS 
aUDSSWbT* Fl'**. fifr^^ r;i/fcaj[elK6#^fiE 

1 5 

C006 1 ] mw^su^^-v>^>^—^ 4t»t>m 

ai£*i£#B31iifc(Dv^n Xn VP®?— $b£ 
1 0, W&fiflF^fblHlBl 34^Ut 

s. sfccton^-^iiais^biHiKi 2&vi d c 

T@BSl-4CJ:^TH3ffl«It:ffl^*nTttMl SCSI 
Hi^tlS, 8lgS81 5 14IDCT[h]S&1 4^^>i^m^n 

[0 0 6 2 ] M^^m^-Y'COm^iZit, 7 1/-A^ 

1 eoH^BaoBifefiBttSPfctttt^nTv^iiii*^ 

I fc^f 1 ^©®^-*) 

So 

[0063] Tt£t>*>mgmm\E\mi 7 a, ^ra^ 

^E-KOJB^ 7l/-^t'J 1 6 0££#J!f!fflftSatfi 
SBii^^JSHilfeffilfiaJOKaiL/THIx^*. UrS^* 

ffibT^ffl#JHHiffe*£fi£U SUSIES 8 Stftirgggl 
[0 0 6 4] $8#Ih]S&8(4***>:3 4 
HfiffllslK 1 7*»£2&ffi£ftfc3SE^*n:/ny^fc*rj6 

-t a ^ ffl $j£aBffc® BSfiftT*- * © to m £ m n b t * am 

SiHfcUT©^^-**?^ C (Dz^ft^r — ^ 4DCT 
(H]SS9tcmm-rS« C©g#^-*M4DCTlH]S&9. fi 
^HbtnlB&lO. qlSfiW^blalBl iatf^^7r 1 3 

4 * b T S ^ fbflPJffll © g& 7 t & m £ tt 5 ft t *c m 

IDCT0S&1 4 t AotflBf flt|tffl§$ tltilff S 1 

5 izmtHztL&o 

[0 0 6 5 ] ffiftffi 1 514 I D CTES&l 4 *>>£>i£m£ 



(11) W 1 0- 1 6 4 5 8 8 

20 

B tr^^i 7 i4^©iin^©^8?!lill$li: bT{s&ffl £ Jt,& V 1 *© 
T% 7U-A^t'J 1 6tCJ4f&*fl£*lfcMo 

[0066] ( 2 - i ) m^itmm^m^ 
as 7 1±, juTtaftwr sa : Fft*i»7';t'd' y xai:^> b 

i0 fe7D^7 A^ia^^i: UTCROM (Read Only Me 
mory) 7 A ICt&Srt bT*> 5 , C P U 7 B # C ©STfbf&J 

o7Dy^£s^b?-£K£fflv^fi^{b*^y:rHQUA 

NT£. RAM (Random Access Memory) 7C^7-^x 
«J7tUTfflV^gHlb, MSS£S^fb*?y:rMQUANT£ 

[0 0 6 7 ] a^bfgraas 7 tc^ttsa^fb^jfPT^rf 

VXAtC^>l^T^3. S4M05t^t7D-ft- 
h&fflMTKM-rS. CCT-CO^fH^Mil 
20 (4. #^b2>&£ bTpT^b- h^F^fb^iC^^fflbT 
«^<biW»T^=riJXAftBBi&-rSfflfcx 

^*;n»«©^s l SHSoa^b^^^r-ew-^fb 

fJ^T^^fiTj ( j = 1 -N) £&>£b. ^m&7\/ 
— A^©$|^TflF^STj ^a^fb^J^IgU7©RAM7 

[0 0 6 8] £RLt* «iF<b®JW3 7'tiffl^O«^b^ 

oti, fi^b»j«as7 (ct-^Tje^^nfefi^b^^^ 

««*fi^<bUTqr«W9flsi«ii&i lfcsstti-rs. 
^^^^{biHimi it*. a^fbiHiffSi o^^©m^^pr 
^g^F^fbb, ^^^b^^a^{b^gP7tcmm 

ft^b9JWBP7tt, Rj^^^f^fblHlSS 1 1^^>© 

©MiT^STj RAM7 CiClSi^t-So 

[0 0 6 9 ] CPU7BJ4. ^f^7S P U t^fb 

ffliW7 , ;i/=f yxA*wj&u. ^f^s p 2 tfe^T. 

^<b^^^^Q4l?m-rsB8(tffiffl*iia»iiil«^-<7' 
^tmig$nfc{Rfflifl*ife^^^77©^8esd io . dp 
o svdBo ssm-raisti^Sii^s^fi^bx^- 

^7(ql prev) aves PpREv) 4 ve (q B 

PREV) ave ©WHBffi^s fn^n r 10j , k p x (q I 
PREV) ave {TtHt>% r 10j ) x (q I PREV ) 

ave {Tt£t>*> l"10j ) tCta^-TSo CCT'Kp = 1. 
0, K B = 1.4T-&!K JiiEbfc^X h^f^^i: 

5^ H«t: i hr^^^tw-raifl*©sfi&a-r« 
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[0 0 7 0] m^TCPU7BJi, ^r^7SP3lCi3 
OT. ^C7>^curr_G0P £g#J©G O P tCg&£ bfc 

X^^rSP4tC*5^T, SI&73F^{b**£i:LTM 
£GOPcurr_G0P tc£fjfr^"5&:7 l/-A§o|J^t^f 
^STj £RAM7 C<fc!)®&3g^mu J£&flF^b*f 

Picture_rate N 
Curr br = £ 

& v .^£U-h^fb;£i$£t£/?JLTO£©T-, *:ry ;< 
7S P 4 C*^TfftB Lfe^ig try b U - hCurr_br(i 
GOP^KgfblTS^tcfcs. 
[0 0 7 1 ] ¥^fcT^ h b- hCurr__br©$?W*rai;:o 
MTE5lC^iT7n-^-h£^ T gBEB-r.5 o C P 
U7BHU ^f^7SP3 0<t M^-fCurr 

m<bTZ>£&iC ^lb#a^LT^£GOPcurr_G0 

SP 3 21Z&UX. #^{b*#t>£ bT^3GOPcurr_ 

[0 0 7 2 ] ^TCPU7Bli, ^WSP33t 

&GOPcurr_G0P *© 7 U- AI&N t * Jtft U 

>^C* > hfik i: 7 Iz-AftNtit-abT^ft^ 

i2*J»f Ufcii^tCtt, J^GOPcurr_G0P *©:£T© 

Curr_br 
r = 2x — 

Picture rate 



z > 1 0 - 1 6 4 5 8 8 
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^i: LT^£GOPcurr_G0P tCfctfS 1 7 U — Aiiafc 
0©¥lSt:y h b- hcurr__br£, fb^-*j& 

[»2 7] 

T. (27) 

7 S^nTt^&l^fcflBfUT^^^rSP 3 4 tii^, * 
P 3 2 l^MtSo 

[0 0 7 3 ] t6t)^CPU7 BfcJU JH£flF§fl5**ftfc 

LtOSGOPcurr GOP ff©:£:T©:7 U — ACDfiJ^T 

^STj ©R€tesun ^ff5^T^r^7SP3 2*> 
£*^rs P 3 4 $-e©Jffl3;u— r^ff-r*. cp 
U7Bf4. ^fy7SP3 3t^T^IS**ff5 
fc. ^r^7SP3 5lCj£A,T*. Rtt&sum 2fcVfcT^ 
■^b— h Picture_ratetfi-3^-c, flF^fbttfti: LT 
^ £ G O P curr_G0P 1 7 b — AUSfc D©¥*S 

r U— Kurr_br££Wu y r S P 3 6 (Ci5 
l^XW-QW h hCurr_br©^tBfiaS*HTUT^ 

^xdxt-vts p 5 tcittfo 

[0 0 7 4 ] CPU7B(i, 7f^7SP5tiJ^ 
^J9try M^-hCurr_br5Vhr»^-f b-h Picture 
__rateic^j^ 

[»2 8] 

(28) 



ftffl^T8l©yt7*-*r*ISffi-r* 0 t&fc^CP 

&©^— (tr^^^^-f. Picture__rate) 
£¥^tT*y r V— hCurr_br (s^ft^fb^— ^ag) 

cit^^^t-s p 4 \z&uxnm Lfc^tr^y H/-h 
Cupp_brttGOPSfcSfb-r«©"e^ cntc^itiUT^ 

i©;<^-^ r tGOPScm'scatas. 

(Q I prev) .v C X r 

d I o = 

3 1 

[«30] 

(q Porev) , vo x r 

a P o = 

3 1 

[»3 1 ] 

. ^ (QBorev)*veXr 

d Bo = — 

3 1 



[0 0 7 5] ^t-CPU7Blt ^r^7SP6l:^ 
MT\ ^T i ^> r SP2iC*Jt\T^iX^Klt:^5 L ^. P 

&a*<tXTV7' (q Ip RE v) ftve , (qPpREV) ft ve 
(qBpREv) ave V7S P 5 tisi^T^Hi 

[R2 9] 



(29) 



(30) 



(31) 
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[0 0 7 6] CCt-^Of^h^r^tt, &1©M^ 

mwT'i*. h u- h*«Gopstr*fb-r*fc«>icffi 

*5MT(i. m 1 ©M^— * r©£{b£#r3T<ES$Jfc 
My 7 7*©3fej»&d I o n dPj #Z5d B 0 IGOP^ 
Mm**. 

^Sl tC*5^Tg«JCDG0 PJmP*©G0 P £*5l*S&Hi 
i^^7S©(5i!9<)^A-y7 7'0?i5igdI o , dP 0 

¥Q&¥<bX7- y7 ( q I PREV) ave v (qPpREv) 
ave fitF (qBpREv) ave ^ bT. *rtl*tl 1 im<D G 

[0 0 7 8] ^Tr^ 5^;i/«fefcfi^S 1 fc*t^S 

fb^^yT' (q IPRRV) ave . (qPpREv) ave 
(qBpREv) ave t. VX . ^t^7S P 2 t*JVMlft^ 

^©§»^^77©?SiSdIo , dP 0 MdB 
0 £l?tBL, «ffl©GOPWGOPmft»ii: 
LTl* ^f^7S P 6 t*5ttS^19fi^fb 

(q I prev) ave - <q PpREv) ave St* (q 
Bprev) ave i: Ut. ^ft^ftBS^tti- 1 ^> it*© G O P 

t*stts suited ym(D^mm.^ib^^yyQco^ 
m*wmm£Lxm^z>zttz±t), a-mt^-fre© 

&tgitt)ttMy77'<DftWi&d I o . d P 0 SZfd Bo £ 
J¥W-rsJ;5fcfc;*ftT^*. tfcoT^S^fb^y 
^ (q IPREV) ave - (qPpREv) ave (q 

( j ~ 

d*j — d * o + B i - 1 — 



(13) ttffl¥- 1 0- 1 6 4 5 8 8 

24 

B PREV) ave tdU G O P & iZ ^ff 2 ft* C i: (3 & 5 . 
[0 0 7 9] ^T^r^rSP 6 C*5^T£W UfclK 
gWft^f 77©)£agdIo , dP 0 X(idB 0 (4. 

at i ©m^*— * r #go Fmiz^m-tztrnz^ 

ft?fb^r^7 (q Iprev) ave , (qPpREv) ave & 

( q B prev) ave *)GOPStSfltS©fs 
7S P 6 t*5lr^T»taUfc^3©M^^ — ^ i: tt©I 
S!flsi&My7T©^g|Sd*o (t^t)^dl fl , dP 
o StTdBo ) UG0Pmiz&m2tL&Z£lzUZ> o 
70 [0 0 8 0] &^T*CPU 7 B(i. ^fyrSP7C* 
V>T. Jg:£^^(b*f^hLTU£GOP©#:©GOP£ 

0 s dP 0 MdB c s^ai-rsKEtmi^s^^fi^b 

^r^7 (q Iprev) ave - (qPpREv) ave (q 
B prev) ave + Il^^fts P 

i-S^B tf^^-i'^t-fft-eftfflig^ftfc^fi^ {b^ 
^yrQC^tH&ftftff-rSJnffSq I, BB , qP sura 

MqB SUB *w»Hb-rsi:#c. &m&$ ^ 7mw 

&X27~uy >7<DWL*. *>*5 > h t* S * > ^ mb_num I „ 
20 mb_nuiD P J5Wmb__nun) B*WM8Ybf £<» 

[0 0 8 1 ] t*i3*»CPU7 BidU S*EflF9flj**fti: 
bT^SGO P*p(D±X(D7 U — A©^rT©V^7 P :7*P 

©<g£^ft^ftjffflgggq I 

sum " qPsuo sum 

sun n q P sum 
7J»7>^nib num I, mb num P&Zfmb num BMU G 

oFmzmmitztiZo 

[0 0 8 2 ] ^t-CPU7Bit >^y:rs P 8 
30 UT. #£:RF^fb*#&i: 7 V — ACurr_frame 

*3Bffi#^fb#ftfcbT^£GOPcurr_G0P *©SW 
©7 1/ — A£fflf^UfcSK Xr^7SP9i:^T, 

y^*T>>^ j *WflHfb-rS, «S^TCPU7B(i, 7, 
r^7S P 1 OtZjSUT. 
[»3 2] 



1 ) XTc 



u r r (fame 



Cnt 



(32) 



ame *fc*SMT^;i§Eft^{b*frft t UT V 7 □ 7* P y 

? j ^^©^a^fb^y^Qj sffm-rsBEt: 

fflMS&ffitofcMy^TCjfciSfid"*; (dlj , dP 
j XfcfcdBj ) *Sg2<OM5^-^4:UT«tm-rs. C 
ClT*CPU7Bfi, (3 2) iUcfcltSd *o tit, 

fclR^&^y77©^MdIo s dP 0 Xt±dB 0 

[0 0 8 3] :;i-Bj-i JB3E*3^flj*Nfci:UT^ 



S7 U — ACurr_frame &£$7©7£? d7p y ^ 

(j-1) #I<D7^d7d^^Sti:SSIHI:»S 
Lt^^fi (^ffl^F^S) C0£-ff-*aU, T curr _ 
f r ame <4S!£^fb*f ^ ttT^571/ - ACurr_f ram 

fbWfeil bTl^S7 U-A© j S@CDT^Prpy^tC 
-D^X<D&mm=HbXTy7Qi &mM1r2>mj££.j$tt 
SiSSlfl^&My y'T'CDJtSSS^^UT^^a ^feMB_cn 

t ii, ^F^fb^^a^UTl^S7^-A^;i^(t*v^pr 
50 D^^ltiat. 
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[0 0 8 4] e£^TCPU7Bl±, 7r77SP6{:^ 
^TgffilfcSi^>f 7m<Dm3<D^Z7*-? tut 
:7r©3EgSgPd *(> (dl 0 s dP 0 X 
fcfcdBo ) £*MfIi:UT, ^^^3©^^^-^*,:. 

( j - 1 ) #B©V^DrD^^*T*iC^^ic^^Lfc 

ACurr„_frame ©SI^TffiF«T CU rr-_f raie 
^<b^0i: UTl^S 7 — ACurr_fraine 6f)=&^^D^ 
n^cig^tc£J$M§Tfch^Lfch£a) j - l#g 
^©fflJtfflSTflFM©^ ( (j-1) xT curr _ 
frame /HB_cnt ) (7^D7D-^§0| 



Qi = 



d * j x 3 1 



04) 0- 1 6 4 5 8 8 
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m-r s^tfflosgi 2com^j<—#£ VT&mmwtes* 
y77<oft^md*} (dij , dPj x«dBj ) t 

bT^mt-So CntC^*), 7f^7S P 5 tC&^Tff 
£GOPCurr„G0P iC&MT^fb Lfcl^i o M 2 CD 

[0 0 8 5] ^Ot-CPU7 Bfcfc, ^f^7SPl 1 fc 

[&33] 



(33) 



#JHi?fb^ryrQ0ii$, sifc^-rrfcjfcbT fluff 20 

Sqlsumx qPsum Xf£qB sum tCS Uiitf £: & £ , 
^ji>>^mb num 1^ mb num PXtemb num B^^> 

[0 0 8 6] i^TCPU7Blt Xfy7SP13t 



Pave 



1 



6 4 



e 4 

a- 1 



mP m ©¥^fiSP ave t©M#£23Hbfct>©£, SB 
•y-^rD^^sblktz^itS^T©®^ (64f®) K^MT 

smu cn^^ta^^tcfftHbfe^ffi^m (p q -p 



6 < 



MT©fi^{b*^y EQUANT; *m2CDm^{b^^^7' 
illTltbtSo -T&fc^CPU7BWU if?^D7 
o^/^ j $ 4oco-^y^D^^ (Wm.7vy&) sblktz: 
^tHUfc^ 4^<D#-y-:/:rn^sblktcoMT> ^7 

[&3 4] 



(34) 



^ [fit3 5] 



var $bIk =E (P ra -P.v.) 1 
acti = 1 +min e b 1 k = 1 to 4 (var, b ik) 



:3 6] 



(35) 



(36) 



7-4 tT^-f var s bik^*>^"f"^"^n^^sblk©7'i'7 i -i' 
bT5W var s bik$: v^d7d»^ j \Z-o^T<D7 & 40 [fit 

tT^-f actj iibTffmi So 

2 Xact j + avg act 

N_ actj = 

act, + 2 xavg act 

*fflMTjE«fbLjfc&* iE^fbbfc^fit N_actj i;, MMgk ^ 

^f^7SPl lfSUilfe#lfi?fb^T^7Q i t [&3 8] 

MQUANT^QiXN^act, 



[0 0 8 7] PU 7 B(i, 7^d7d^^j|: 

^^TOr^Y tTW actj £&5£ 
3 7] 



(37) 



(38) 



^ffl^T, ?^D7D'^ j fco^-COgffcfltj&S^ffc 50 JXT^rMQUANTj £fftB-T£o 
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[0 0 8 8] £H>TCPU7B(i, ^f l V7SP14l: 
MEflF^fbttfti: l^-ACurr_frame Icfclt 

fci:^t(±, ^f^rsp i 5£*iA,-e. &©^d:/ 

> h U Xf^7SPl 0*»^f5/7SP 1 3 

7*spi4i;^i^t^s^^5*t\ -r«c*)^^at 

*?F-f {bttfti: bTMS 7 U — ACurr_franje <D±X<D^ 
>7 D^D^^iC^t^TS^fbX^^rMQUANT^^m-rS 

i-e, ^f'j/rs p l o*t)^f yrs p l 5 *t©sa 

[0 0 8 9] CPU7BJ1 ^f^7SP14l:^t 

iife&m*&%t, ^f^7S P 1 6 tzMAj-C* m&n 
^ihttWLt bT^37 U — ACurr__frame <b 
MMLt bt^-SG O PCurr_G0P £:fel7£^© 1/ — 

f^7SP 1 7C^T?&3#fc4&©7U-Afc:ttJ£ 
U ^f^7SP10iP^r'J/7SP15 £T*©£&3I 
;i/-7^^tSo t^t>^CPU7B(i, 7f^7S 
P16C^Tf^l^l5*t% -rfcfefcJSasflF^ 
fb*m*:bT^£GOPCurr_G0P ^©^rTtD^ U — A 

i^^tt s^r© v ^ n xo ^ & izrD^xm^ih^^yy 

P 1 7 £ T*co4iQJl;i/— r^H^T-rSo 
[0090] CPU7B&V ^v^XS P 1 6 iC&l^T 

t^^^st^ ^f^rs p i 8 m&n 

^ittt&t bTM£GOPCurr_G0P tfir-i V )l&Hk&L 
m-%S 1 \Z&ttZ>m'ik<DGO PT'^^^gfr^liJ^t 
So CPU7Btt 7f^7SP18C^t,Mg^ 

^f^7s p i 9icjgA,x-, -?n^n 

AnJ?Sq I sun * qP sum MqB sucl ©l^fHIi:^ 
> $ mb num I „ mb num P Tk T/mb num B © ti $ > # 

7>7 L y7 , Q<D¥fym&¥*$m.?<bx^y7' (qipRBv) 

ave >. (qPpREV) ave (qBpREv) ave fcftAt" 

SCMZ^tK ^r^7S P 6T*fflV^^^a : ?^bX^ 
^X (q Iprev) ave - (qPpREV) ave (qB 
PREV) ave ©{fi£Hfr*t3o 
[0 0 9 1 ] &^T*CPU7Btiu ^r^7SP20l: 
?£A,T*, SaS^gl^^©GOPiClSr^L, Xf^7SP 
4* i ^r^7SPl 7 £T*©*a31;i/-r£^fT?~£o 
t^fc*>CPU7Blis ^f^7SP18i;^l^^ 

l7S^rTcDGOP*iC^V^T, ^T©7 U — Atc:&(7S 
£T©V^ pXp U/^lC^^TCDS^fb^T^rHQUANT 
7ry7SP4^t)7r^7SP17 

st?©ffl,3a;i/— r*^(f-rs» cpu7Bii^ XTy? 



(15) 0- 1 6 4 5 8 8 
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S P 1 8\Z^Xm^m^m^t. 7vf^7S P 2 1 

tc *j t > r s^lb^Jffiir =f x a t -r s o 
[0 0 9 2 ] m.?<mmffi i kt±.^<om^-im\mT^^ 

>J XA fcrefcoT&v^ p 7n \y bfcM^fbX 

^^rMQUAMTfts^biHiei otaau M^Mbsssi 

0i4, DCT©g59A>£m^£ft£DCT&&£M^b 
*J»SP 7 J: T JS^ d tlfc « ^ t 1 XMQUANTt^ S 
■^^TS^fb-TS. LTC©ttftfi^flF^{b«Bl 

(4. p^^^-^^^^b^^tc^v^T^M^^b^JmIu^#s 

[0 0 9 3] ( 2 - 2 ) ^ffifflCOftft&tf&im 

m±©«fi6c*f^Ts ^©efc«fgw^b*eii4s g 
opsi;GOPt:*tt5 l 7v- A^fc»3CD¥J9^^fb 

7 s -*»Kcurr_brftfffflb. a«E^OTftr-^« 
gcurr_br£fflMTGOP^tcgl 1 ©/^^— # r 4^ 
HjtS0T\ il©^7^-^'r*§GOPt*ittS¥ 
JS^F^bT 5 — ^ajecurr_brtf&^TS{b^ t** 

[0 0 9 4] SfcC:©ISfe«®^-^flj«{ai(4. 
20 ^b^hbTV^GOPctDKfri^Cl^lfi^GOP 

^^tts^iii^^^x^©#^s^b^7 i ^rQ©^ig 

'^7 (q I PREV) ave - (q PpREV) ave (q B 

PREV) ave *JS^T\ G O P * *$t* £&Blffe* << 

©6-v £ d 7D y>? iz-Di^T ©S^Hb*^ y XQ^^ttH 

7703EiIdI o , dP 0 MdB 0 4SWbT^S 
©T% GOPiC^lC/OTi-^r^^bUtfe^G 
O P £ *5 (t s a -?<b * 3> X© 4 -r 5 C £ 
30 #T-££„ 

[0 0 9 5 ] J£l±©fl|fiE(C<ttL«. GOP^tGOPt 
*if7S 1 7 U-A^fe ^©^flF^fljT*— *®Kcurr__ 
br^gaib, ^8¥3ft^fb^— *i££curr_br*ffll^ 
TGOPSJ:^l0^7^-^r4J?tliU, Sl^ftf^fb 
WttUTV^GOPiO^r^t: 1 oUoGOPt* 
I75«®&*>f ^©^RSS^fb^y^QO^ffi* 
#JJ8fg£l LTGO P^CMff^nS^^S^^bX^-^X 

(q I PREV) ave - (qPpREV) ave Xt£ (qBpRgv) 

40 bfcmi©^^^-^ri:(cs-r5MT, &wm*-i7m 

7tD?EiSdI 0 . dP 0 MdB 0 *SS3©/^>- 
^iiUTWmU, im{£^(ft&;W:7T©5£a&Jgd 
I 0 , dP fl J&t5dB 0 \Z, affi^fliWftfcttV^ 
?^a7D';^j0l -3 Hfi© -7 ^ d X p y *? t T* lc ^Ifig 
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y7j*(D3tmmd I j „ dPj MdBj £bTHffl 
U ^i£{£^l$fc;^:77©^gSgd I j , dPjXIi 
dBj t> SISf^fb^tbTMSGOPMoMTg 
mbfcB l©/<^-*r tC^-3MT. £®&*-<X 

£©& b $ b tz g^fb* V XMQUANT 

(C £ 3 ^{b ^ — # j&gcurr_brt ft b T &fb £ 

i:#T*£5£:^i;;, GOP^tcgl l©;^^>-^- 
^#£fbbT*#GOP^K;fclt£a^^bXT i \y a©g 
.Li:#T-i* 5 „ *>< bTnJgl/-h??^ 

fb#5£K2*ftbf9&a^fb$Jffli*fT o c i:©T-££i£fc& 
^fc0 3SlF0 4 tc^-r^a^g^bT-^^vxA^r 

o^7Ai:LTIB^«i (ROM7A) tcia^-fa d t 
iCcttu h#^fc^fc#ftbffi5a^fb#jap 

? z t cot* ^ & $kmm^nn<t$im*nmT a c t 
coo96] ( 3 ) $ 3 mmm 

^^©a-^Mbx^ y 7\zm-3^Tnnib UTMlfc 
a»&7U-A«(Z>*!J3T«F^a*«?flilWffllgii 

T&GOP^©iij^T^g^^U, ^&GOP*s 
©Mi!iTttM*a^fl3fH»gP7i©R AM7 CtCfglftb 
T*>< £-5 £ bTt cfct^o C©ig£\ _ti£0^-f A^Et* 
;i/£*ittS!B 1 X:r^XtC;fctt£R (GOPt3^^f,n 

COO 9 7] ^fc±^CD^^tC*5MT«s ^y^;!/ 

&&f§^s i £@£©g^{b;*^XKS^uT??*ffb 

bTM bfcl££?3^ai;:^rH>Tife;£ U;§7 1/-A 
^©&J^T£J^a£^tf>a^b$TOgg 7©RAM7Ci: 

XT*ft^fbbTlS£bfc^£#^at;:^l>T&:7 U- 
A^COgiJ^T^F^g^^-r^X^^X^:. 03StfS 
4 (Cm-rg^fb7'^ZfVXA©^WCD$Q f 3g^^^Xi: b 

[0 0 9 8] 2 e>tz±.j&<D&mmtZ&\,^Tlts GOP$ 
% 1 ©&&¥{££ bT^ft^fb^-* jEgjgfcgW bfc 

^-Tioic. m&ft^ibMmii bTi>& 7 b-A£^A, 



(16) 0- 1 6 4 5 8 8 

30 

i^ey h b-h£gtflt5«t9lCUT^J:K C©ig 
£\ S£^fb*mi:bTM£:7b-A£^A,T-7 

A£3f^&#X^>f h-2-t*-TU< iz bTfcotU. i; 
feGOPct D *>*Zt£$k&mGL. GOPMt- 

06tC:fcMTfi. N= 6©j©£-©#lT*&3 0 

[0099] $ t> iz±jfc<Dmmmtz&^T&. vkt&m^ 

i0 ©a^ftx^xr-^fbbfcl^ic^bfc^^g 

£«^UT&:7U-A*3©g|^T?S^a£tfe;£U 
&7 U-AS©»IST^«*a^ft»Jap®7©R AM 

©©I^T^a^fTtiiU S^7l/-Ai©|J^T^ 

^a & a^fb^gp 7 tc m b T R A M 7 C tc 3 * 
5iot it* <fcu. 

[oioo] *e>t±at©^Bfi^itc*5ir\Ttt, ¥i^a^ 

fcX^^X (q I PREV ) ave . (q P PRE v) ave 
20 (qBpHEV) ave £ G O PmiZHtti bfc«£-£^ MTi£ 
*»«H4C*lfcK*|-r. 0UH:7U.-Ai|Mft« 
t¥«i?fl3Xfy7' (qlpREv) ave . (qPpREv) 
ave (qBpR EV ) ave £ mtti t5 <fc o t LT <t 

Mo -©^^ IS^Mf aiTl^GOP^IIiJ 
l?Z>±T(Dy P — AcD^T©^?^ D^D^yi?(c^t\xcD 
a^FfbX^yrMQUAHTrogtm^Tbfc^ §71/-A 

tt^-frSO^i-Fflj^fyr (q Ip RgV ) ave > 
(QPPREV) ave ( q B PREV) ave ^^mb, X5r 

J» y7S P 6 C*lt53pJ9ft^f^7 (qlpREV) 
ave v (qPpREv) ave (qB PREV ) ave ^GOP 

[0101] 2 e>tz±ft(D&mwz&^T&L, m3]&Tf 
0 4 £^bfca3Mb$OTT;i/rf VXA^Xoy^Ai: b 
T^t5R0M7A^ffl^tqJg!l/-h^fb^Si^ 
i&b^Sg^bffiiaP^ff ^ bfe^-^tCoi^Ti^^ 

fc* 5 , *«wttcixt:BBe>-rv a3fiuf®4t^bfca 

40 [0 10 2] 

nr < s^2©^^^(stcf&bfcii)^©7 r -^atc^t- 
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VX^&m 3 ©ttftfttt^^T <D$& 1 ©fi^fb* 

c^2] fi^fb»j»as©«fiR**i"^Dy^iaTftSo 
(i) ©sft^i;^-r57D-ft-bt-$)Sc 



(17) 10-164588 
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(2) <Dt&m^fcirZ>7U— ?~V— hT-feSo 
l:ttt^7 0-ft- hT*$>£o 

i yn&m^ftnfci&m. 2 nsflfc^F^b^-Y^m 

SEIUHK 3 IHfcflF-3fbJB*a£**lslKk 4 

70 -V>zj>7^-^, 5 KfciMe. 6 m 

gs<!? Ml/ffcttJUlSS, 7 fi^fbffiJffPlHie. 7 A 

ROMs 7B CPU. 7C RAM, 8 MM 

ESS, 9 10 m?it\E\ffi. 11- 

■»qr£fif«fblHl», 12 iSS^{blB]SS. 13 

;^7 7, 14 IDCTHIB, 15 ffi&S* 1 

6 7l/-A^t'J, 17 i&£*$ft[H]ff&o 



im l ] 




SI 



[@2] 



: ^ 7A 




^ 7C 




ROM 




CPU 




RAM 









02 KHbffimoffiJS 



(18) &m¥- 1 0- 1 6 4 5 8 8 



(S3] 



c 



JO 



(qIprev)ave-«-10 
(qPprev)ave*-kpX (qlprev) 

ave 

(qBprevjav e^kgX (ql prev ) ave 
j- 



SP2 







cuur_.br 36 £ 



| r«-2 x cuur_br/picture_rate" 



dPo^rXCqPpre^ave/Gl 
dBo<-r X (qB pre v)ave/31 
dlp^r X (q Iprev)ave/31 

r zzz 



QBsud^ , mb_numB<-0 
q Isun^O . mb_numI«-0 

3: 



curr_ frame £: curr_GOP<£> 



SP5 



SP6 



® 



Bl 3 *Hbffl»T;u=f y XA ( 1 ) 



(19) 



ttmW- 1 0 - 1 6 4 5 8 8 



curr_GOP£ifc© 



.5P20 



( qP prev )ave^-qPsun/mb„numP 
( qBp r ev) ave^qBsvo/mb_nuniB 
( Q Iprev ) ave-*— q I sum/mb_num I 



-^P19 



(D 



SP15 



-SP9 



SP10 



*-A*~m (j~l) XTcurr.frane 



T ^SPll 
Qj^-31Xd*j/inSP12 



q*suD*-Qj+q*s«B 
mb_num*«-mb_num*l 

I 



SP17 



curr_frame&#C<£> 




ffMTvWJXA (2) 



(20) 



10-164588 



[05 J 



SP34 





r 










sum<-0 





-SP31 




sum*-suan-T k ~^ -N^SP32 
SP33 

\ curr_br*-s ua/WXpictiire_rate f— \^SP35 

T 

( RETURN ) —wSP36 



"[0 6] 

i i+1 1+2 i+3 i+4 i*5 i+6 1+7 i+8 i+9 i+10 



N 



\ 



\ 



\ 



N 



SI 



[*&iE#a§£?&] wmm 
iffijEttmrnsz) oo6i 

[oo6i] mn®&8tix**>=i>/t-# 4tpt,m 



10, RjgflfS ^b@E& 1 l&tfMy;7T 1 3 fcrt-LT 

m^nso m^ggi 5 u i d c rmm 1 4^e>i^m^n 



(21) 



ftmW- 1 0 - 1 6 4 5 8 8 



[«IE*fftJSig*] 0 0 6 7 

[ a o 6 7 ] m^bfsmas 7 cfcttaa^bfcjfflT^ j 



tJir^^MTj (j = i, , n) *jfcjgu 

AM 7 Ct l I*Si^UTl>-&*»CD^-rSo 



